be pathogens that have novel fimbrial antigens. NTEC with genes for F18 or F4 may be nonpathogens and may be acting as naturally occurring immunogens protecting against diarrhea and edema disease in some herds. 4 
Normal bacterial flora in canine and feline uteri
Patricia C. Schultheiss, Robert L. Jones, M. Lynne Kesel, Patricia N. Olson
Many cases of inflammatory disease in the reproductive tract of dogs and cats are considered to be caused by infectious agents. Knowledge of identity and antibiotic susceptibility patterns of infecting bacteria is useful in diagnosing and treating reproductive disease in animals but results of cultures must be interpreted in light of the normal flora present in the tract. The stage of the estrous cycle and associated patency of the cervix may also influence whether bacteria are found in a normal uterus. A variety of organisms are normal inhabitants of the vagina of cats and dogs. 1, 3, 8, 10 The normal flora of the canine uterus has not been thoroughly characterized, 1, 8, 10 and even less is known about the uterine flora of cats. 3 The purpose of this study was to identify uterine bacterial flora of clinically normal dogs and cats at various stages of the estrous cycle using aerobic, anaerobic, and mycoplasma isolation techniques and to correlate culture results with the stage of the estrous cycle and any gross or histologic lesions.
Samples were obtained from 69 dogs and 37 cats 4 months to 6 years of age on which elective ovariohysterectomies (OHE) were performed in a routine sterile manner at the Colorado State University Veterinary Teaching Hospital. All animals were clinically normal, and there were no gross lesions in the reproductive organs. Surgeries were performed in the same building in which the microbiology laboratory is located, and the uteri were taken to the laboratory immediately after surgery. A swab of the mucosa from the uterine horns was taken with sterile technique to be used to inoculate media for isolation and identification of bacteria. The following media were inoculated and incubated in the atmosphere indicated: trypticase soy agar with 5% sheep blood a (air), MacConkey agar a (air), Columbia agar with 10% sheep blood a (10% CO 2 ), CDC anaerobic blood agar a (anaerobic), and N-agar a (10% CO 2 ). All plates were incubated for a minimum of 48 hours at 35 C. Microrganisms were identified using standard procedures. 2, 5, 7 Recovery of Ͻ10 bacterial colonies on primary plates was classified as light growth. Sections of both ovaries, oviducts, uterine horns, and the uterine body were fixed in 10% neutral buffered formalin, and tissues were processed routinely, sectioned at 6 m, and stained with hematoxylin and eosin. The stage of the estrous cycle was determined by clinical, gross, and histologic observations of all animals plus serum progresterone levels of 56 dogs and 30 cats. 6 Bacteria were isolated from the uteri of 21 animals; 17 of 69 dogs and 4 of 37 cats. A light growth of a single organism was found in each positive culture. Bacteria were detected in 4 cats of different ages and different stages of the estrous cycle, but histologic abnormalities were not identified ( Table  1) . Histologic lesions accompanying a positive bacterial culture were found in only 2 dogs. A coagulase-negative Staphylococcus sp. was isolated from a 1.5-year-old diestrous dog with mild superficial lymphocytic endometritis, and S. aureus was isolated from an adult diestrous dog with cystic endometrial hyperplasia with moderate numbers of mixed inflammatory cells in the dilated glands and in the stroma.
Histologic lesions were not present in the remaining 15 dogs from which bacteria were recovered (Table 1) .
Histologic lesions were detected in the reproductive tracts of 3 dogs and 2 cats with normal gross appearance and negative bacterial cultures. Suppuration was present in 1 uterine horn and oviduct of a 7-month-old dog. Cystic hyperplasia and endometritis was found in a 6-year-old dog. Mild chronic lymphocytic endometritis was present in a 4-year-old dog. Moderate chronic unilateral salpingitis with sloughed epithelial cells and neutrophils in the duct lumen was present in an anestrous cat. Moderate multifocal lymphocytic endometritis was found in an estrous cat. No ovarian lesions were found in any animals.
The dogs and cats in this study were in all stages of the estrous cycle. Bacteria were isolated from 34.6% of prepubescent (9/26) and 37.5% of diestrous (6/16) dogs and at lower rates from estrous, anestrous, and pregnant animals ( Table 2 ).
The isolation of low numbers of bacteria from the uteri of 21 of 106 clinically normal animals suggests that low levels may be normal flora or contaminants of the sampling and culture procedure. Because sterile technique was used consistently in this study, the bacteria isolated probably do represent normal flora. The organisms found in these animals have been found previously. 1, 3, 8, 10 The low level of recovery of anaerobic organisms is consistent with previous reports. 1, 10 In contrast, other researchers have reported either no isolatation 10 or frequent isolation 1 of mycoplasma, and the results of this study are consistent with the former. Lack of mycoplasma isolates may reflect careful sterile technique used in this study. There are conflicting findings about the stage of the estrous cycle in which organisms are most likely to be found. In a study of samples of adult dogs obtained by can- 1 In contrast, in a third study of aerobic cultures of vaginal and uterine samples, the researchers concluded that bacteria are not commonly found in the uterus. 8 Of 22 uteri collected at OHE from adult dogs in unspecified stages of the estrous cycle, only 1 dog had a positive culture of alpha-hemolytic Streptococcus sp., and 4 uteri sampled at the time of caesarian section had no bacterial growth. Uterine bacteria were isolated frequently (9 of 26, 35%) from prepubescent dogs. Although many vaginal bacteria have been identified in young dogs, 8 studies of their uterine flora have not been reported.
In contrast to the variety of bacteria found in low levels in clinically normal dogs, E. coli is often found in cases of pyometra, but bacteria are rarely found in uteri affected by other diseases. 4 Escherichia coli isolated from pyometra cases is usually derived from the fecal flora, and the urinary tract is often infected with the same strain of E. coli. 9 In cats, no pattern of correlation between a positive bacterial culture and the stage of the estrous cycle, lesions, or age of animal was noted, but the number of cats studied was small. The positive cultures had low numbers of organisms, which probably represent normal flora or contaminants, as was the case in dogs. A previous study of 29 adult feline uteri yielded postive bacterial cultures in 3 of 29 uteri, a rate similar to that found in this study. 3 One cat had Acinetobacter sp. and aerobic Lactobacillus sp., the second had a heavy growth of E. coli, and the third had anaerobic Lactobacillus sp. Aerobic bacteria were isolated from vagina in all of these cats. Isolation of mycoplasma was not attempted. No gross lesions were found in these samples, histologic examination was not conducted, and the stage of the estrous cycle was not reported.
Histologic examination revealed some abnormalities in animals with and without positive bacterial culture. The clinical significance of these histologic lesions is not known. Histologic lesions were not reported in the previous study of cats or the study of dogs where such examination was conducted.
A wide variety of bacterial species may be isolated in low numbers from clinically normal cats and dogs, particularly in estrous, diestrous, and prepubescent dogs. Therefore, diagnostic evaluation of uterine disease should include histologic or cytologic examination and quantitative culture results. The results of this study suggest that low numbers of bacteria should usually be regarded as normal flora, especially in prepubescent and diestrous dogs.
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